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,Q  LQWHUQDWLRQDO VXSHUYLVLRQ DQG LQWHUQDWLRQDO EDQNLQJ VWDQGDUGV KDYH EHHQ LQWURGXFHG WR WKH 7XUNLVK
EDQNLQJ V\VWHP $OO SHUVRQV DQG HQWLWLHV UHVLGHQW LQ 7XUNH\ ZHUH DOORZHG WR KROG IRUHLJQ FXUUHQFLHV DQG RSHQ
IRUHLJQH[FKDQJHGHSRVLWDFFRXQWV
7KH&HQWUDO%DQNRI7XUNH\VWDUWHGWRRSHQPDUNHWRSHUDWLRQVLQ)RUHLJQH[FKDQJHWUDQVDFWLRQVDQGFDSLWDO
PRYHPHQWVEHFDPHIUHHLQ$IWHU WKLVSHULRGVLJQLILFDQW LQFUHDVHLQ WKHEDQNLQJVHFWRU LVDSSHDUHG,VWDQEXO
6WRFN([FKDQJHVWDUWHG WUDGLQJ LQ %HWZHHQ WKH\HDUVVWDWHRZQHGEDQNVZHUHUHVWUXFWXUHGDQG
FROOHFWHGXQGHUDMRLQWPDQDJHPHQW,QUHFHQW\HDUVFRPSHWLWLRQLQ7XUNLVKEDQNLQJLVVLJQLILFDQWO\LQFUHDVHG%\









LQWR WKH SHUIRUPDQFH RI FRPPHUFLDO EDQNV RSHUDWLQJ LQ 7XUNH\ 7KH SDSHU HPSOR\HG QRQSDUDPHWULF '($
DSSURDFKIRUWKHDVVHVVPHQWRIFRPPHUFLDOEDQNVLQ7XUNH\,WLVEDVHGRQSDQHOGDWDIRUWKH\HDUV7KH
RXWSXWRULHQWHGPRGHOWRPHDVXUHEDQNLQJHIILFLHQF\LVXVHGLQWKLVSDSHUDQGZHXVHGWHFKQLFDOHIILFLHQF\ZKLFKLV
WKHQ VHSDUDWHG WR SXUH WHFKQLFDO HIILFLHQF\ DQG VFDOH HIILFLHQF\ WR HYDOXDWH WKH H[WHQW VFDOH LQHIILFLHQF\ LQ






7KHUHDUHPDQ\VWXGLHV LQ OLWHUDWXUH UHODWHG WREDQNLQJ LQGXVWU\6RPHVWXGLHVKDG IRFXVHG WR WKHHIILFLHQF\RI
SULYDWHEDQNVDQG VRPHRI WKHPKDG IRFXVHG WRHIILFLHQF\RISULYDWHDQGSXEOLFEDQNV6RPHVWXGLHVZKLFKZHUH
FDUULHGRXWLQEDQNLQJVHFWRUDUHVKRZHGDVIROORZ
3DVWRUHWDOFRPSDUHGWKHSURGXFWLYLW\DQGHIILFLHQF\LQWKH(XURSHDQDQG86EDQNLQJV\VWHPVIRUWKH
\HDU  7KH HIILFLHQF\ OHYHO LV FDOFXODWHG YLD '($ DQG QRQSDUDPHWULFPHWKRG LQ WKHLU SDSHU 7KUHH RXWSXWV
ORDQV RWKHU SURGXFWLYH DVVHWV DQG GHSRVLWV DQG WZR LQSXWV QRQLQWHUHVW H[SHQVHV DQG SHUVRQDO H[SHQVHV DUH
FKRVHQWRHVWLPDWHWKHHIILFLHQF\OHYHO7KH\IRXQGWKDWWKHUHZDVDGLIIHUHQFHLQWKHHIILFLHQF\OHYHORIWKHEDQNLQJ
V\VWHPVDPRQJ WKH FRXQWULHV LQ WKH VDPSOH7KH\ IRXQG WKDW WKHPRVW HIILFLHQWEDQNVZHUH LQ)UDQFH6SDLQ DQG
%HOJLXPLQFRQVWUXFWWKHORZHVWHIILFLHQWEDQNVZHUHIURPWKH8.$XVWULDDQG*HUPDQ\
&DVX DQG*LUDUGRQH XVHG WKH GDWD HQYHORSPHQW DSSURDFK WR VWXG\ WKH HIILFLHQF\RI WKH ,WDOLDQEDQNLQJ
V\VWHP 7KH\ FRPSDUHG EDQNLQJ JURXSV DQG SDUHQW FRPSDQLHV WKH LQVWLWXWLRQV OHDGLQJ WKH JURXSV WDNHQ








8VPDQHWDO HPSOR\HG'($WRDSDQHORIFRPPHUFLDOEDQNVRSHUDWLQJ LQ3DNLVWDQ IRU WKH\HDUV
 LQ RUGHU WRPHDVXUH WR WHFKQLFDO HIILFLHQF\ RI EDQNV 7KHQ WKH\ EURNH GRZQ WHFKQLFDO HIILFLHQF\ LQWR SXUH
WHFKQLFDO DQG VFDOH FRPSRQHQWV 7KH\ IRXQG WKDW SXUH WHFKQLFDO HIILFLHQF\ FRQWULEXWHG PRUH WRZDUGV WHFKQLFDO
HIILFLHQF\DQGEDQNVDUHIDFHGZLWKVHULRXVVFDOHSUREOHPV










3.1. Data Envelopment Analysis (DEA) 
,QWKLVVWXG\'($DSSURDFKHPSOR\HGWRPHDVXUHHIILFLHQFLHVRIEDQNV7KHLGHDRIHIILFLHQF\PHDVXUHPHQWZDV
GHYHORSHG E\ )DUUHO GXULQJPLGWZHQWLHWK FHQWXU\ZKHQ KH XVHG WKH QRQSDUDPHWULF HIILFLHQF\ OLPLW DSSURDFK WR
PHDVXUH UHODWLYH GLVWDQFHV IURP ERUGHU HIILFLHQF\ )DUUHO  7KLV PHDVXUHPHQW ZKLFK LV ZHOO NQRZQ DV
HPSLULFDO RU UHODWLYH HIILFLHQF\ZDV ODWHU H[SDQGHG RQ E\ UHVHDUFKHUV HVSHFLDOO\ &KDUQHV &KDUQHV HW DO 
7KH\FDOOHGWKHWHFKQLTXHDVGDWDHQYHORSPHQWDQDO\VLV'($*ODGRYLFHWDOS
'HYHORSHG E\ &KDUQHV &RRSHU DQG 5KRGHV &&5 LQ  DQG IXUWKHU GHYHORSHG E\ %DQNHU &KDUQHV DQG
&RRSHU %&& LQ'($ LVDQRQSDUDPHWULFPHWKRG WKDWGRHVQRW UHTXLUH WKH VSHFLILFDWLRQRI WKH IXQFWLRQDO
IRUPUHODWLQJLQSXWVWRRXWSXWVRUWKHVHWWLQJRIZHLJKWIRUWKHYDULRXVIDFWRUV
8VLQJ '($ PRGHO UHVHDUFKHUV DUH UHTXLUHG WR IRUPXODWH WKH SUREOHP LQWR PDWKHPDWLFDO H[SUHVVLRQ 7KH
PDWKHPDWLFDOIRUPXODWLRQRI'($FRQVLVWVLQWKHVROXWLRQRIDVHWRIOLQHDUSURJUDPPLQJPRGHOV&KDUQHV&RRSHU












Ur   0 
                                                                Vi  0 
:KHUHn,m, ur, yr, vi, xi VKRZRXWSXWQXPEHULQSXWQXPEHUZHLJKWRInRXWSXWDPRXQWRInRXWSXWZHLJKWRI
mLQSXWDQGDPRXQWRImLQSXWUHVSHFWLYHO\)RUM «6:KHUH6VKRZVQXPEHURI'08V
7KHQRQSDUDPHWULFVWUHQJWKRI'($KDVEHFRPH LQFUHDVLQJO\SRSXODU LQDSSOLFDWLRQVZKHUH WKHUHDUHPXOWLSOH
LQSXWVDQGRXWSXWV7KHWHFKQLTXHDOORZVHIILFLHQF\WREHPHDVXUHGZLWKRXWKDYLQJWRVSHFLI\HLWKHUWKHSURGXFWLRQ
IXQFWLRQ RU WKH ZHLJKWV XVHG IRU WKH LQSXWV DQG RXWSXWV 7KH '($ PHWKRG PHDVXUHV WKH UHODWLYH HIILFLHQF\ E\




FODVVLFDO VWDWLVWLFV LQ H[WUDFWLQJ LQIRUPDWLRQ IURP VDPSOH REVHUYDWLRQV ,Q FRQWUDVW WRSDUDPHWULF DSSURDFKHV'($

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RSWLPL]HVHDFKLQGLYLGXDOREVHUYDWLRQZLWKWKHREMHFWLYHRIFDOFXODWLQJDGLVFUHWHSLHFHZLVHIURQWLHUGHWHUPLQHGE\
VHWRI3DUHWRHIILFLHQW'08V7RQJ]RQS ,Q WKHSUHVHQWDSSOLFDWLRQ'($UHIHUV WRHDFKFRPPHUFLDO
EDQNDVD'08




WKH EXVLQHVVQHHGV DQG UHTXLUHPHQWV DQG WR LGHQWLI\RSSRUWXQLWLHV WR LPSURYH FXUUHQWZRUN DQGSURFHVVHV RQ WKH
EDVLVRITXDQWLI\LQJWKHHIILFLHQF\*ODGRYLFHWDOS
%HQFKPDUNLQJ KDV DOVR EHFRPH D SDUW RI QRUPDO FRPPHUFLDO FXOWXUH RI EDQNLQJ VHFWRU '($ PDNHV
EHQFKPDUNLQJHDVLHUDQGPRUHUHDOLVWLFEHFDXVHLWHQDEOHVGHULYDWLRQRIDQHIILFLHQF\HQYHORSHZKLFKFRQWDLQVWKH
PRVWHIILFLHQWEDQNVRIWKHJURXSRIDQDO\]HGDJDLQVWZKLFKDOORWKHUEDQNVDUHFRPSDUHGUDWKHUWKDQMXVWFKRRVLQJ






SDUDPHWHUV DUH GHILQHG RQ WKH EDVLV H[SHULHQFH WKHRU\ DQG SUDFWLFH LQ WKH JLYHQ ILHOG 7KDQDVVRXOLV  7KH
SDUDPHWHUVVKRXOGEHGHILQHGDVUHSUHVHQWDWLYHO\DVSRVVLEOH WKDW LVSDUDPHWHUV WKDWEHVWSUHVHQW WKHDFWLYLWLHVDQG
SURFHVVHVWRZKLFKWKH\UHODWH
,Q WKH WKLUGVWDJHRIHIILFLHQF\FDOFXODWLRQDQDSSURSULDWH'($PRGHO LV VHOHFWHGGHSHQGLQJRQ WKHREMHFWLYHV
DQGSXUSRVHVRIWKHUHVHDUFKUHVXOWV
7KH IRXUWK VWDJH LV WKHPDWHULDOL]DWLRQRI WKHSUHYLRXV WKUHHZKHUH WKHPRVW LPSRUWDQW WKLQJ LV WR LQWHUSUHW WKH
UHVXOWVFRUUHFWO\7KHUHVXOWVRI WKH'($LQFOXGH0HDVXULQJ WKHHIILFLHQF\RI WKHREVHUYHGGHFLVLRQXQLWV VHWWLQJ














7KH &56 &RQVWDQW 5HWXUQ WR 6FDOH HIILFLHQF\ VFRUHV UHSUHVHQW 7HFKQLFDO (IILFLHQF\ 7( ZKLFK PHDVXUHV
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,QDSSURSULDWH VL]H RI D EDQN WRR VPDOO RU WRR ODUJHPD\ VRPHWLPHV EH D FDXVH RI WHFKQLFDO HIILFLHQF\ 7KLV LV
UHIHUUHGDVVFDOHHIILFLHQF\DQGWDNHVWZRIRUPV'HFUHDVLQJ5HWXUQWR6FDOH'56DQG,QFUHDVLQJ5HWXUQWR6FDOH
,56.XPDUDQG*XODWLS
3.2. Input and Output Parameters 
7KHUHDUHPDQ\PHWKRGVXVHG WRDVVHVV WKHEDQNVDQGEDQNLQJVHFWRUVDQGPDQ\GLIIHUHQW IDFWRUVDUHXVLQJ LQ
WKHVHPHWKRGVZKLFKOHGVWXGLHVWRVKRZGLIIHUHQWUHVXOWVDQGGLIIHUHQWLQWHUSUHWDWLRQVEHWZHHQHDFKRWKHU
,Q UHFHQW\HDUV WKHH[LVWHQFHRI WRRPDQ\YDULDEOHV WREHDQDO\VHG LQ WKHDQDO\VHVKDV OHG WRQHJOHFW WKH UDWLR
DQDO\VLVDQGPXOWLSOHUHJUHVVLRQDQDO\VLVLQWKHVWXGLHV,QWKHOLWHUDWXUHLWLVVWLOOQRWFOHDUZKLFKLQSXWVDQGRXWSXWV
VKRXOGEHXVHGLQWKHDQDO\VLVWRREVHUYHSURGXFWLYLW\RIWKHEDQNLQJVHFWRU6RWKDWLWLVLPSRUWDQWWRGHFLGHZKLFK

































1XPEHU RI (PSOR\HHV 3HUVRQQHO H[SHQVHV HVSHFLDOO\ H[SHQVHV UHODWHG WR SHUVRQDO XVLQJ FRPSXWHU DQG
FRPPXQLFDWLRQWHFKQRORJLHVFRQVWLWXWHDVLJQLILFDQWFRVWLQEDQNLQJVHFWRU6LQFHLWLVGLIILFXOWWRSURYLGHSHUVRQQHO
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VDODU\ LQIRUPDWLRQ WKLV YDULDEOH XVHG DV DQ LQSXW +RZHYHU LW LV QRW XVHG DV PRQHWDU\ WHUP LV H[SUHVVHG
QXPHULFDOO\






























0HDQ      
6'      
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  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7DEOH&&50RGHO
Years ZB HB VB AK AB SB TB TEB GB IS YKB DB FB HSBC ING Mean
2005 1 0.971 1 1 0.802 1 0.665 0.816 0.967 0.847 1 0.795 1 1 0.946 0,921
2006 1 0.952 1 1 0.752 1 0.588 0.876 1 0.909 0.905 0.825 0.938 1 0.800 0.903
2007 1 1 1 1 0.746 0.757 0.710 0.673 1 0.808 0.774 0.695 0.991 0,91 0.625 0,846
2008 1 0.985 1 1 0,86 0.610 0.477 0.575 1 0.899 1 1 0.648 0.603 0.576 0,816
2009 1 0.939 1 1 0.813 0.937 0.858 0.791 1 0.869 0.841 0.737 0.861 0.811 0.793 0,883
2010 1 1 0.961 1 0.649 0.743 0.737 0.692 1 0.947 0.985 0.736 1 0.702 0.794 0,863
2011 0.968 1 1 1 0.873 0.867 0.971 0.826 1 0.952 0.989 0.814 0.863 0.753 0.753 0,909
2012 0.993 1 1 1 0.844 0.946 0.980 0.894 1 0.883 0.904 0.839 0.869 0.758 0.808 0,915
2013 0.953 1 0.941 1 0.918 0.938 0.912 0.892 1 0.880 1 0.867 0.795 0.674 0.728 0,9
Mean 0,99 0.983 0,989 1 0,806 0,866 0,766 0,782 0,996 0,888 0,933 0.812 0.885 0,801 0,758

7KH HIILFLHQF\ VFRUHV LV FDOFXODWHG E\ XVLQJ RXWSXWRULHQWHG PRGHO ZLWK FRQVWDQW UHWXUQ WR VFDOH DQG RXWSXW
RULHQWHGPRGHOZLWKYDULDEOH UHWXUQ VFDOH IRU HDFK7KH UHDVRQZHXVHGERWK WHFKQLTXHV LV WKDW WKHDVVXPSWLRQRI
FRQVWDQW UHWXUQRIVFDOH LVDFFHSWHGRQO\ LQ WKHHYHQW WKDWDOOSURGXFWLRQXQLWVDUHRSHUDWLQJDWRSWLPXPVL]H7KLV
DVVXPSWLRQ KRZHYHU LV LQ SUDFWLFH LPSRVVLEOH WR ILOO VR LQ RUGHU WR VROYH WKLV SUREOHPZH FDOFXODWHG DOVRZLWK
YDULDEOHUHWXUQVRIVFDOH5HSNRYDS
7KHUHVXOWVRIHIILFLHQF\VFRUHVRIHDFKEDQNVKRZWKDWWKHPRVWHIILFLHQWEDQNVZHUH$NEDQN=LUDDW%DQNDQG
*DUDQWL%DQN ,QFRQWUDVW WKH ORZHVWHIILFLHQWEDQNVZHUH ,QJ%DQN7HNVWLO%DQNDQG7(% $QH[DPSOHFDQEH
JLYLQJ WR VKRZ WKH LQHIILFLHQF\ RI WKRVH EDQNV )RU WKH \HDU RI  WKH ORZHVW LQHIILFLHQW EDQNV XVHG WKHLU 
EUDQFK DQG  HPSOR\HHV LQHIILFLHQWO\ LQ DYHUDJHO\ 7KH PHDQ YDOXHV RI WHFKQLFDO HIILFLHQF\ RI HDFK EDQNV
FDOFXODWHGXQGHU956E\VROYLQJ%&&'($PRGHODUHJLYHQLQ7DEOH
7DEOH%&&0RGHO
Years ZB HB VB AK AB SB TB TEB GB IS YKB DB FB HSBC ING Mean
2005                
2006                
2007                
2008                
2009                
2010                
2011                
2012                
2013                
Mean               

7DEOH  VKRZV WKH HIILFLHQF\ VFRUHV RI HDFK 7XUNLVK EDQN XQGHU WKH YDULDEOH UHWXUQ WR VFDOH  7KH DYHUDJH
HIILFLHQF\FDOFXODWHGYLD%&&PRGHODQGWKLVUDQJHGIURPWR7KHPRVWHIILFLHQWEDQNVZHUH=LUDDW%DQN
$NEDQNDQG7HNVWLOEDQNUHVSHFWLYHO\7KH ORZHVWHIILFLHQWEDQNVZHUH,QJ%DQN7(%DQG+6%& 6R LW LVTXLWH
VLPLODUZLWK&&5PRGHO
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7DEOH0HDQ(IILFLHQF\6FRUHVRI7XUNLVK%DQNV
Banks TechnicalEfficiencyScore PureTechnicalEfficiencyScore ScaleEfficiencyScore
ZB 0.9904 1 0.9904
HB 0.983 0.987 0.995947
VB 0.9891 0.99 0.999091
AK 1 1 1
AB 0.8063 0.958 0.841649
SB 0.8664 0.915 0.946885
TB 0.7664 1 0.7664
TEB 0.7816 0.823 0.949696
GB 0.9963 0.997 0.999298
IS 0.8882 0.94 0.944894
YKB 0.9331 0.934 0.999036
DB 0.812 0.8262 0.982813
FB 0.885 0.8962 0.987503
HSBC 0.8012 0.8237 0.972684
ING 0.7581 0.798 0.95









Years StateOwned PrivateͲOwnedDepositBanks AllBanks
2005 0,99033 0,9031667 0,9206
2006 0.984 0,88275 0.903
2007 1 0,8074167 0,8459333
2008 0.995 0,7706667 0,8155333
2009 0,9796667 0,85925 0,883333
2010 0.987 0,8320833 0,8630667
2011 0,9893333 0,8884167 0,9086
2012 0,9976667 0,89375 0,9145333
2013 0,964667 0,8836667 0,8998667
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Years StateOwned PrivateͲOwnedDepositBanks AllBanks
2005 0,991666667 0,96317 0,96886667
2006 0,989666667 0,95458 0,9616
2007 1 0,88733 0,90986667
2008 1 0,863 0,8904
2009 0,982 0,89475 0,9122
2010 0,990666667 0,88858 0,909
2011 1 0,9015 0,9212
2012 1 0,9195 0,9356
2013 0,981 0,91242 0,92613333
2005Ͳ2013 0,992333333 0,90923 0,92584667
7DEOH0HDQ6FDOH(IILFLHQF\6FRUHV
Years StateOwned PrivateͲOwnedDepositBanks AllBanks
2005 0,998652101 0,93771 0,95018234
2006 0,994274166 0,92475 0,9390599
2007 1 0,90994 0,92973326
2008 0,995 0,89301 0,9159179
2009 0,997623931 0,96032 0,96835453
2010 0,996298789 0,93642 0,94946832
2011 0,9893333 0,98549 0,98632219
2012 0,9976667 0,972 0,97748322
2013 0,983350663 0,96849 0,97163839
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HIILFLHQF\RI VWDWHEDQNVEHWZHHQDQGDQGSULYDWHO\RZQHGEDQNVEHWZHHQ 7KHPHDQ WHFKQLFDO
HIILFLHQF\IRUVWDWHRZQHGEDQNVZDVLQGLFDWLQJWKDWEDQVFRXOGKDYHVDYHGRILQSXWVWRSURGXFHWKH
VDPH OHYHO RIRXWSXW )XUWKHUZH ILQGSXUH WHFKQLFDO DQG VFDOH HIILFLHQF\ VFRUH IRUERWK LQGLYLGXDO DQGJURXSHG
EDQNV6R WKDWZHKDYH VKRZQ WKDW VWDWHRZQHGEDQNVKDYHKLJKHU HIILFLHQF\ VFRUHV WKDQSULYDWHO\RZQHGEDQNV
GXULQJWKH0RUHRYHUWKHKLJKHVWPHDQHIILFLHQF\VFRUHLVREVHUYHGE\$NEDQNDQGWKHORZHVWVFRUHZDV
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7RQJ]RQ-³(IILFLHQF\0HDVXUHPHQWRI6HOHFWHG$XVWUDOLDQDQG2WKHU,QWHUQDWLRQDO3RUWV8VLQJ'($´7UDQVSRUWDWLRQ5HVHDUFK3DUW$
SS





<ÕOGÕUÕP&  ³(YROXWLRQ RI%DQNLQJ (IILFLHQF\ZLWKLQ DQ8QVWDEOH0DFURHFRQRPLF   (QYLURPHQW 7KH&DVH RI 7XUNLVK&RPPHUFLDO
%DQNV´$SSOLHG(FRQRPLFVSS

